Elevated blood pressure (BP) is a growing burden worldwide leading to over 10 million deaths each year. SubSaharan Africa has the highest age-adjusted prevalence of hypertension. In Kenya, 24.5% of adults have elevated BP with lack of awareness being the main barrier to achieving satisfactory control rates. May Measurement Month (MMM17) is a global initiative aimed at raising awareness of high BP and to act as a temporary solution to the lack of screening programmes worldwide. An opportunistic cross-sectional survey of volunteers aged 18 years was carried out in May 2017. Screening was coordinated by the Kenya Cardiac Society in 17 sites across the country. Blood pressure measurements, the definition of hypertension and statistical analysis followed the standard MMM protocol. A total of 14 847 individuals were screened. After multiple imputation, 3647 (24.6%) had hypertension. Of individuals not receiving any antihypertensive medication, 2019 (15.3%) were hypertensive. Of individuals receiving antihypertensive medication, 740 (45.5%) had uncontrolled BP. Being diabetic and having a body mass index (BMI) 25 kg/m 2 were associated with higher BP. Lack of awareness and poor control in those identified is a major challenge in Kenya. The MMM project demonstrated that mass screening for elevated BP is feasible, even in settings with limited resources. The presence of hypertension in a quarter of Kenyan adults with poor awareness and control rates demonstrates the need for programmes to raise awareness in the community.
Introduction
Hypertension is the leading cause of global mortality accounting for 10.5 million deaths annually. 1 Africa has the highest age-adjusted prevalence which is increasing. [2] [3] [4] The prevalence of hypertension in Kenya is 24.5%. 5 Despite availability of antihypertensive therapy, control rates remain low, largely due to lack of awareness. 3, 4 A recent meta-analysis of African studies showed awareness, treatment, and control rates of 27%, 18%, and 7%, respectively. 3 A Kenyan study showed 15.5% awareness rate, of whom 26.9% were on treatment and only 51.7% of these were controlled. 5 While reliable mortality statistics are unavailable, hypertension is the leading cause of myocardial infarctions, stroke, and heart failure in Africa. [6] [7] [8] Kenya joined the worldwide hypertension awareness campaign, May Measurement Month (MMM17), in an effort to raise national awareness about hypertension. 9 Here, we report our major findings.
Methods
Screening was coordinated by the Kenya Cardiac Society (KCS) on consenting adults in 17 sites in four regions of Kenya (Nairobi, Central, Coast, and Western) in May 2017. Sites were selected based on availability of volunteers (total n ¼ 120). Local physicians trained the field staff using materials supplied by the International Society of Hypertension (ISH). Ethics approvals were obtained from the ethics committees of the Kenyatta National Hospital and Moi Teaching and Referral Hospital. Screening was conducted in health institutions, shopping malls, open markets, places of worship, and airports.
We used an OMRON M3 digital device. Three BP readings were measured, 1 min apart, with the subject quietly seated, with the average of the last two readings recorded. Hypertension was defined as a systolic BP 140 mmHg or diastolic BP 90 mmHg or in those on antihypertensive treatment. Pulse rate, weight, and height were also measured. Participants with elevated BP received both oral and written information on appropriate lifestyle modification measures, and linked to relevant clinics for further care. Data was input directly into excel, the MMM app, or on hard copy with later transcription. All data were cleaned locally before being loaded onto the MMM central database for analysis. 9 
Results
The Kenyan sites screened 14847 subjects. The mean age was 38.9 (SD 13.9) years and 7969 (53.7%) were female. The majority ethnicity was black (99.4%). Four hundred and seven (2.1%) had diabetes, 106 (0.7%) had a history of myocardial infarction, and 75 (0.5%) had a history of stroke. Current smokers were 4.4% and 83.9% drank alcohol rarely or never. The mean BMI was 25.6 (SD 4.9) kg/m 2 ; 4.3% of women screened were pregnant.
After multiple imputation, 9 3647 (24.6%) participants were hypertensive. Of these, 1628 were on antihypertensive treatment. Of the subjects on treatment with a mean blood pressure (BP) available, 740 of 1627 (45.5%) were uncontrolled. Of individuals not receiving any antihypertensive medication, 2019 (15.3%) were hypertensive.
After adjusting for age and sex, both systolic blood pressure (SBP) and diastolic blood pressure (DBP) were higher in people on antihypertensive treatment. After adjusting for age, sex and antihypertensive treatment, diabetes, and alcohol intake were associated with increased SBP and DBP. However, history of stroke, myocardial infarction, and current smoking were not significantly associated with different levels of SBP or DBP. Measurement on the left arm was associated with lower SBP but not DBP. Pregnancy was associated with lower SBP and DBP (Figure 1) . Compared with Figure 1 Associations of blood pressure in the screened population from linear regression models, adjusted for age, sex, and antihypertensive medication (except where annotated).
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underweight, both overweight and obese subjects had higher SBP and DBP. Normal weight subjects had higher SBP but not DBP.
Discussion
We found 3647 (24.6%) of the screened population to be hypertensive, consistent with recent population surveys. 5, 10 Almost half of these were on medication. However, only 45.5% of these were controlled, confirming poor control rates. These data show poor control rates in the presence of a high hypertension burden. The data on awareness is not specifically addressed here. However, the data suggest that for effective population control, interventions should be targeted at raising awareness, enabling linkage to the healthcare system to initiate treatment, and strengthening the healthcare system to ensure follow-up and control. The programme reached almost 15 000 people, most of whom were having a BP measurement for the first time.
Local data shows that 66% of Kenyan adults have never had a BP measurement. 5 Beyond the individuals screened, these awareness activities are likely to have reached a wider audience. This was the first hypertension screening project with a national reach to have ever been conducted in Kenya. It supplements an ongoing programme, the Healthy Heart Africa programme in increasing hypertension awareness, with these important messages being reinforced by engaging in MMM18.
In conclusion, the MMM project demonstrates that population screening in the community for hypertension is a feasible exercise even in the setting of limited resources. The presence of hypertension in a quarter of Kenyan adults with poor awareness and control demonstrates the need for programmes to increase awareness which is the principal barrier to control.
